Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal dominant Parkinson's disease (PD). The clinical and neurochemical features of LRRK2-linked PD are similar to idiopathic disease although neuropathology is somewhat heterogeneous. Dominant mutations in LRRK2 precipitate neurodegeneration through a toxic gain-of-function mechanism which can be modeled in transgenic mice overexpressing human LRRK2 variants. A number of LRRK2 transgenic mouse models have been developed that display abnormalities in dopaminergic neurotransmission and alterations in tau metabolism yet without consistently inducing dopaminergic neurodegeneration. To directly explore the impact of mutant LRRK2 on the nigrostriatal dopaminergic pathway, we developed conditional transgenic mice that selectively express human R1441C LRRK2 in dopaminergic neurons from the endogenous murine ROSA26 promoter. The expression of R1441C LRRK2 does not induce the degeneration of substantia nigra dopaminergic neurons or striatal dopamine deficits in mice up to 2 years of age, and fails to precipitate abnormal protein inclusions containing alpha-synuclein, tau, ubiquitin or autophagy markers (LC3 and p62). Furthermore, mice expressing R1441C LRRK2 exhibit normal motor activity and olfactory function with increasing age. Intriguingly, the expression of R1441C LRRK2 induces age-dependent abnormalities of the nuclear envelope in nigral dopaminergic neurons including reduced nuclear circularity and increased invaginations of the nuclear envelope. In addition, R1441C LRRK2 mice display increased neurite complexity of cultured midbrain dopaminergic neurons. Collectively, these novel R1441C LRRK2 conditional transgenic mice reveal altered dopaminergic neuronal morphology with advancing age, and provide a useful tool for exploring the pathogenic mechanisms underlying the R1441C LRRK2 mutation in PD.
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Introduction
Parkinson's disease (PD) is a progressive neurodegenerative movement disorder that is characterized by the cardinal symptoms of bradykinesia, muscular rigidity, resting tremor and often postural instability (Lang and Lozano, 1998a, 1998b) . Underlying these motor symptoms is the progressive degeneration of substantia nigra dopaminergic neurons and their axonal projections leading to reduced levels of dopamine in the caudate putamen. Additional neuronal populations also degenerate in PD producing a range of non-motor symptoms including olfactory, cognitive, psychiatric, autonomic and gastrointestinal dysfunctions (Lang and Lozano, 1998a, 1998b) . The hallmark neuropathology of PD is characterized by the appearance of intracytoplasmic proteinaceous inclusions, termed Lewy bodies, a major component of which is fibrillar α-synuclein protein (Spillantini et al., 1997) . Although typically an idiopathic disorder, 5-10% of PD cases are inherited with mutations identified in at least eight genes (Gasser, 2009 
